
9. CLUTCH SIZE, EGG CHARACTERISTICS, LAYING AND INCUBATION 

9.1 INTRODUCTION 

Clutch size in most birds in determined by several counteracting fac

tors operating in the life cycle strategy of the bird species. The optimum 

clutch size should be within the capacity of the mating pair to rear them to 

fledgling phase at the same time it should not be anything less than their 

capacity. Because, if the clutch size is smaller than their capacity some of 

their competence is left unutilized while if it is more than their capacity to 

raise there is a wastage of energy inputs contained in the eggs. Usually in 

most species the number is kept at a point which is a little above their ca

pacity so as to make a room for unavoidable losses. 

This is a hot topic for quite a long time and many renowned ornitholo

gists worked on these problems. Some of the notable workers in this field 

are Lack (1966) ; Slagsvold (1982) ; Morris (1982) ; Custer eta/., (1983) ; 

Prat and Winkler (1985) ; Godfrays (1987) ; Lloyd (1987) ; Nur (1988) ; 

Magrath (1992) ; Stearns (1992); Vander Wert (1992) ; Meathrel et a/. ,(1993); 

Wiliams (1994) ; Risch et a/.,(1996) ; Reed et a/.,(1999) ; Sing et. a/.(2000); 

Singha et a/. ,(2003). 

However, it requires detailed account of laying, egg characteristics, 

Clutch size and incubation to evaluate the inter-relationship of these param

eters and their implication on reproduction . But only some limited informa

tion about these parameters regarding Little Cormorants and Night Herons 

are available (Gross , 1923, Baker, 1929, Felix, 1975 ; Davis, 1993 ; Ali, 

2002). 

9.2 METHODS 

During the study period a total of 222 nests of Little Cormorants and 

301 nests of Night Herons were observed from a 10 m. high bamboo 
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'manchan' (platform) suitably built in the island, roof of the Rest House, some 

suitable sports on the ground, from the nesting trees and from the adjacent 

trees without nests. Normally the visitors are not allowed to the island. A 

paddle-boat was used by the investigator to get to the island and to the 

'machan' from where most of the observations were made. The nesting 

trees were below the 'machan', so it was possible to lok into the nests. To 

begin with, the birds showed alarm response to the presence of the investi

gator but after a few days they got habituated to the condition and there was 

little or no adverse response from the birds. 

The usual observation schedule was 0600 to 0900 hours and 1500 to 

12800 hours. On sundays and other holidays, however, obsertations were 

often taken throughout the day. 

The nests were inspected daily during the egg-laying period 

Efforts were taken to complete nest inspection as quickly as possible 

and in a way so as to make negligible disturbance to the birds. Bin

oculars (7 -15 x 35 with zoom) were used whenever required. The eggs 

were numbered along with the date with a marker pen soon after lay

ing and the process was continued until the last egg was laid. Thus 

the clutch size for each pair was determined. The nesting trees ande 

al the nests in each tree were also marked. Only the nests which were 

occupied by a nesting pair and those that were not damaged, de

stroyed or deserted during the laying phase were considered in the 

study. 

Change of egg colour was recorded during nest inspection. Length 

and breadth of eggs were measured by a Vernier calipers. Weight of egg 

was determined with a spring balance with a sensitivity of 0.5 gm. Egg vol

ume was calculated from the equation V=Kv. Lb2 folowing Hyot ( 1979 ). Where 

viz the volume (cm3}, Lis the length and 8 in the bredth of the egg and Kv is 

a constant. Hyot (1979) showed that Kv varried little both within and be-
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tween species. So his mean value of 0.507 was used in this study to calcu

late the volumes. 

The laying period was divided into three phases : early, median and 

late i.e. from 1st July to 31st July, 1st August to 31st August and 1st Sep

tember to 30th September to the date last laying respectively in Little Cor

morants and from 25th June to 24th July, 25th July to 24th August and 25th 

August to the date of last laying respectively in Night Herons. Clutch size 

was divided into four classes i.e. very small (clutch of 2), small (clutch of 3). 

medium (of 4) and large (of 5 to 6) in Little Cormorants but (of 5) in Night 

Herons. 

Fresh egg weight were taken only from those eggs which were com

pletely white in Little Cormorants and light greenish in Night Herons. This 

ensured that the egg was laid not earlier than two days and have lost only a 

negligible weight due to incubation. 

9.3 RESULTS AND DISCUSSIONS 

9.3.1. Laying 

Over the ten years study period the first clutch was initiated on or around 

the 1st week of July (Table 9.1 ). Although the arrival of first batch of the birds 

during the study period was spaced over a period of 12 days in Little Cor

morants and 13 days in Night Herons. 

Upto the 3rd week of July only a few pairs (about 17°/o in Little Cormo

rants and 20°/o in Night Herons) started to lay eggs. Laying gradually gained 

momentum and after July it attained the peak. By the third week of August 

about 61 °/o of Little Cormorant and 64% of Night Heron nests contained 

eggs. In September the rate of laying gradually decreased and ceased on 

or around the 3rd week of September ( Table 9.1 ). Actually only a few nests 

were initiated after the first week of September and only few pairs started 

laying during 2nd week of September. 
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The laying period spanned over a period of about 85 days in both 

Little Cormorants and Night Herons. The peak laying period was 25th July to 

15th August in Little Cormorants and 20th July to 10th August in Night Her

ons. According to Grau ( 1984 ), Brandt's Cormorants require 16 days for 

yolk development, plus additional time for albunen synthesis and shell depo

sition . Thus in most females yolks deposition seem to start before they first 

reach the colony. In Bran Swallows, females expend as much energy per 

day during egg formation and incubation as they do during brood rearing 

(Ward 1996, Monaghan and Nager, 1997). 

The parent study supports the contention of Drent and Dann ( 1980) 

that the natural variation in laying date should be reflected as a phenotypic 

tuning to nutritional circumstances rather than genetic variability. Generally 

date of laying is a function of heritability which emerges through non-genetic 

maternal nutritional conditions (e.g. Huck eta/., 1987 ; Price eta/., 1988 ). 

9.3.2 Laying in relation to nesting settlement 

Both Little Cormorants and Night Herons were found to take different 

time intervals between nest-site selection and laying. At the first part of the 

breeding season birds took longer time to lay after the initiation of nesting. 

Whereas, at the end of the season birds tried to start nesting and laying as 

early as possible. On an average (2001-2006) birds who settled on or be

fore 5th July took 7.9 days to lay the first egg in Little Cormorants and 8.6 

days in Night Herons. Whereas, this interval was only 6.2 daqys and 4.5 

days respectively at the middle (20th July to 15th August) and at the con

cluding part (5th September to onwards) of the season 5.6 in Little Cormo

rants and 4.1 days in Night Herons. 

9.3.3. Time of laying 

As in most birds, Little Cormorants and Night Herons also lay in the 
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morning. Although no direcdt observations on such events were made. How

ever eggs were found to have been laid in the afternon i.e. 16.00 to 18.00 

hours. 

9.3.4. Laying intervals 

Usually laying of successive eggs occurred on alternate days. This 

schedule was maintained strictly upto the laying of the 4th egg in Little Cor

morant and 3rd egg in Night Heron. However, the interval between laying of 

fourth and fifth or fifth and sixth egg in Little Cormorant and 3rd or 4th egg in 

Night Heron was occasionally irregular. (X = 3.22, SO = 1.48, n = 10 in Little 

Cormorant and X = 3.4, Sd = 0. 72, n = 9 in Night Heron). In few cases the 

last egg of the clutch appeared after an unusually long gap i.e. about 6-7 

days in both the species . 

9.3.5. Factors affecting laying date 

9.3.5.1. Breeding Synchrony 

Breeding synchrony has been reported by many investigations in co

lonially bring birds. The Little Cormorants and Night Herons at Kulik do breed 

in synchrony. Most authors advocated that synchronous breeding reduce 

predation (Patterson, 1965; Birkhead, 1977; Findley and Cooke, 1982). In 

this sanctuary avian predation is very common (Datta and Pal, 1990 Pal 

and Das, 2003), so breeding in synchrony would be advantageous to mm1 

mize the effect of predation ( Witten berger and Hunt, 1985 , Reville, 1988) 

9.3.5.2 Age 

Older birds usualy lay first in both Little Cormorants and Night Herons. 

It was observed that older birds settleded first probably through experience 

they have understood the advantage of early settlement and as a conse

quence they also lay earlier in comparison to the younger late comers. 

71 



9.3.6. Behaviour of Sexes 

No special behaviour of the male was observed except food gather

ing in the nest for the female partner when laying has already started. How

ever, behaviour of the female changed significantly during the laying period. 

The changes appeared one to two days before laying and gradually the 

incubation behaviour appeared. The behaviour patterns are as follows . 

(1) After partial completion of the rim of the nest female spent more 

time in nest and cut down its outside trips. She involves herself in the rear

rangement and care of the nest. 

(2) She frequent took incubation posture. When her partner returned 

to the nest they jointly rearranged the nest materials. On the egg laying day 

she sat on the nest for long periods. 

9.3.7. Egg 

9.3. 7 .1. Colour : 

In Little Cormorant 

Immediately after laying the eggs are chalky white and gradually at

tained dawn colour. In the first two to three days the egg gradually becomes 

dull and looked dirty white in appearance. Porcelain colour gradually covers 

the whole egg shell within 12th day. At the end of the incubation period 

colour of the eggs faded and dawn colour cover the whole egg shell. It was 

also observed that before three or two days of hatching 3-4 spots of Satin 

blue colour was appeared on the egg shell. 

In Night Heron 

The colour of eggs are variously described by different authors as 

clear blue, Pale bluish green, blue, bluish green to greenish yellow ( Hatch, 
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1892; Reed,1904; Finley, 1907; Barrows, 1912). Gross (1923) mentionecl 

that folowing Ridgway's colour standards the Night Herons freshly laid egg 

was Glaucous-green colour. Ali (1968) described the colour as pale blue 

green. 

The Night Heron's freshly laid eggs were light green which gradually 

attained light bluish green colour. With the progress of time small patches of 

whitish colour were appeared at some spots. The moisture content of the 

nest probably facilitates staining procedure through the generation of need 

from fermentation procedure. 

9.3.7.2. Shape 

Eggs are blunt oval and narrow and pointed towards the smaller end in 

Little Cormorants and longish oval in Night Herons. Average elongation in~ 

dex (Length I bredth) and egg shape index or ESI (bredth I length x 1 00) 

which gives an idea about the shape of eggs are shown in Table 9.2. Table 

shows that the present data is closely identical with that of Baker ( 1929). 

9.3. 7.3. Size 

Average size of eggs, however, were much smaller than that of Baker 

(1928) but the range of variation was appreciably large in this sanctuary 

(Table 9.2). Average egg volume was 17.82 (+ 1.22)cm3 in Little Cormorant 

and 30.46 (+ 2.61) in Night Heron. 

A considerable variations in egg diametrics was observed not only 

among different clutches but also within the same clutch. In both the spe

cies the 2nd egg was the largest in clutch size of 3 and 4 while the 3rd was 

the largest in clutches of 5 and 6. lntraclutch variation in egg size is also 

observed in many Water bird species (Snow, 1960 ; Coulson et a/., 1969 ; 

O'Connor, 1985 ; Leblane, 1987 ; Borad, 1988). 
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9.3.7.4. Factors affecting size of egg 

9.3. 7 .4.1. Clutch size 

Egg volume decreased significantly as the clutch size increased. Dur

ing 1st to 1Oth August for Little Cormorant and 4th July to 5th August for 

Night Heron average egg volumes of 3 - , 4 - , and 5 -egg clutches were 

respectively. Decline of egg volume in ralation to larger clutch was reported 

in bird species of birds (Siagsvold et. al., 1984 ). Correlation off egg size 

and clutch size seNes to reduce the sibling competition in longer clutches. The 

average egg volume decreased gradualy in both the species as the season 

advanced. Average egg volume of early raised (X = 22.65), median raised 

(X=18.17) and late raised (X= 16.85 in Little Cormorant and in Night Heron 

X = 33.85, X =30.55, X= 26.58 respectively. Such seasonal decline in egg 

volume was also obseNed in many other bird species (Coulson eta/., 1969 

; Mills, 1979 ; Hill, 1984 ). The trend of seasonal decline of egg volume is 

assumed to be a consequence of later breeding by younger birdfs who lay 

smaller eggs. 

9.3. 7.5. Weight of Egg and Shell 

Average weight of fresh egg was 18.24 gm. (SO = 1.22, n = 50) in 

Little Cormorant and 30.46 gm. (SO = 2.61, n = 60) in Night Heron. The 

average weight of one hundred eggs obtained by Gross (1923) in Night 

Heron was 33.92 grams. Thus, the weight of Night Herons egg is less at the 

sanctuary than that of Gross. 

Weight of egg was significantly correlated with the volume of egg. In 

Little Cormorant the value was found to be 0.78 (n = 46 ; P< 0.01) and in 

Night Heron, value was 0.87 (n = 40 ; P< 0.01 ). 

Average weight of egg shell was 2.39 gm. (SO = 0.12, n = 15) in Little 

Cormorant and 3.17 gm (Sd = 0.28, n = 22 ) In Night Heron. 
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9.3.8 Clutch Size 

In Little Cormorant 

Mean clutch size of three years (1996 to 1998) study period was 3.69 

+ .25(n = 54) clutch size ranged from 2 to 6 but occurance clutches of 6 was 

rather rare. 

Table 9.3 shows that out of 96 clutches in the first phase 6.25°/o were 

very small, 29.16o/o were small, 36.45% of medium size and 28.12°/o of 

large size. Similarly, of the 7b clutches in the second phase and 50 of the 

third phase the percent distribution in the very small, small, medium and 

large categories were 6.57, 46.05, 28,94 and 18.42 ; and 24.00, 42.00 and 

6 respectively. Over al clutch size varied from 2 to 6 with a frequency distri

bution of 23 clutches of 2 (10.36°/o), 77 clutches of 3 (34.68°/o), 78 clutches 

of 4 (35.13°/o), 33 clutches of 5 (14.86°/o) and 11 clutches of 6 (4.05°/o). 

The mean clutch size in the first, second and in the third phase was 

3.92, 3.65 and 3.30 respectively. 

In Night Heron 

The Mean clutch size of three year (1999-2001) study period was 

3.15+ 0.32 (n = 68). Clutch size ranged from 2 to 5. 

Table Y shows that out of 126 clutches in the first phase 7.93o/o were 

very small, 54. 76°/o were small, 31. 74°/o of medium size and 5.55o/o of large 

size. Similarly, of the 113 clutches in the second phase and 62 of the third 

phase the percent distribution in the very small, small, medium and large 

categories, were 13.27, 66.37,17.69 and 2.65; and 29.03,58.06,11.29 and 

1.61 respectively. 

Clutch size varied from 2 to 5 with a frequency distribution of 43 clutches 

of 2 (14.28o/o), 180 clutches of 3 (59.80o/o), 67 clutches of 4 (22.25%) and 

11 clutches of 5 (3.65°/o). 

The mean clutch size in the first, second and in the third phase was 

3.34, 3.09 and 2.85. 
75 



9.3.8.1 Factors affecting clutch size : 

9.3.8.1.1. Laying Date 

Clutch size was found to be influenced by the laying date. From Table 

9.3 and 9.4 it in evide3nt that clutch size declines with the advancement of 

the season. The mean clutch size of Little Cormorant in the firswt, second 

and in the third phase was 3.92, 3.65 and 3.30 and in Night Heron was 3.34, 

3.09 and 2.85 respectively. This study supports that clutch size tended to 

be smaller as the season progressed. Similar observation were made in the 

Little Blue Heron (Rodgers, 1980), in Blackcrowned Night Heron (Custer et 

a I., 1983) in precocial birds (Winkler and Walters, 1983), in Great Blue Heron 

and Great Egrets (Pratt and Winkler, 1985). 

9.3.8.1.2. Age of female 

Seasonal decline of clutch size resulted probably due to the nesting 

of younger birds at the later part of the season whose clutches invariably 

tended to be smaller. 

A significantly high percent i.e. 24o/o in Little Cormorant and 29.03°/o in 

Night Heron (Table 9.3 and 9.4) of Pairs in the third phase opted for clutches 

of 2. This unmistakably points out to the fact that a large proportion of the 

third phase breeders were young first time breeders or physiologically inca

pable to go for higher clutch sizes. This data supports the contention that 

small clutch size and prolonged parental care have evolved to avoid com

plete reproductive failure due to physiological and environmental stress con

ditions. 

9.3.9. Incubation 

9.3.9.1 Commencing of Incubation 

The conventional method of calculating the incubation period is from 

the laying of the last egg to the hatching of that egg. Baker (1929), Kendeigh 

(1952) opined that serious incubation commences usually after the second 

egg has been laid. In Little Cormorant and Night Heron incubation started 
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before the completion of laying. Although birds were found in incubation 

posture even before laying, actual incubation was marked by a sudden in,< 

crease in incubation length and decrease in recesses, between two suc

cessive incubation bouts. During egg laying phase females were observed 

at the incubation posture at stretch for 25 m. to 35 m. with a maximum 2.10 

m. to 2.20 m. in Night Heron but after completion of egg laying recesses 

attained a definite pattern at an interval of 10-20 m. she stands for 1-3 

minutes. This pattern persisted throughout the incubation period. In Little 

Cormorant at egg laying phase females were observed at the incubation 

posture at a stretch for 37.87 m (+ 15.68) with a maximum of 84-98m after 

completion of egg laying recesses appeared at a difinite pattern usually at 

an interval of 22.57 m (+ 10.30) she stand for 1-3m. 

9.3.9.2 Incubation shift 

During the day hours incubation activity resumed for several time but 

clutches never remained unguarded. Breaks in incubation occurred mostly 

in the form of standing, shifts of incubation between partners and greeting 

of incoming partner. In each day on an average Little Cormorants halted 

incubation and stood for about 30-32 times and in Night Heron for 36-40 

times. In most of the cases (52.6°/o) incubating bird stood upoto change its 

own position for relaxation or for sun and wind and after rains in Little Cor

morants and 59.4°/o in Night Herons. 

9.3.9.3. Activity of birds during recess of incubation 

The following activities were found during the recess period . 

a) Preening at different parts of the body by beak, which also 

recorded. Maxwell and Putnam in Night Heron ( 1968). 

b) Rolling of egg by beak and breast or abdomen. 

c) Arrangement of nest materials by standing in one or different 

position of the nest. 
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d) Defecation 

e) Only standing and sitting. 

f) Shaking of wings after rain spreading of wings and tail feathers. 

g) Spending a minute or two outside the nest but within 30 em. of 

the nest. 

9.3.9.4. Role of Sexes 

In Little Cormorants and in Night Herons both the sexes take part in 

incubation. Similar observation were recorded by many authors (Baker, 1929 

; Ali and Ripley, 1968 ; Urban E.K. 1979). The male actively assisted the 

female during incubation. At the starting time males also remains on or close 

to the nest while the female continues incubation. Actually the male incu

bated only when the female was out of the nest. In Little Cormorant the 

female leave the nest only 3 to 5 times a day mainly for food collection. But 

at the egg laying and at the hatching stage food were collected by the males 

for the partners and the hatchlings. 

In Night Heron at the egg laying phase and at the hatching phase foods 

were reserved by male at the nest during the night. 

9.3.9.5. Length of incubation 

The total length of incubation i.e. from initiation of proper incubation to 

the end of hatching varied greatly among individuals and it ranged from 22 

to 28 days in Little Cormorant and 23 to 29 days in Night Heron. It largely 

depended upon clutch size and experience of the parents. Parents of larger 

clutches invested more time in incubation (Table 9.5). 

Abnormal long length of incubation was also found in the unhatched 

egg. This case is observed in 3rd phase when youngs birds lay eggs. Eg. 

34 days in Night Heron and 39 days in Little Cormorant of last egg was 

observed. 

Birds of various species were also found to incubate for much longer 

time when the eggs failed to hatch in due time ( Kirkman, 1975 ; Skutch, 

1962 ; Drent, 1975 ; Powers, 1978 ; Afik and Ward, 1989). 
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Table 9.1 : Arrival of first batch of Little Cormorant and Night Heron and 
initiation of first and last clutch in different seasons 

Year Name of birds Arrival date of Initiation of first Initiation of last 
first batch clutch clutch 

Little Cormorant 24.6.96 08.7.96 20.9.96 
1996 

Night Heron 20.6.96 03.7.96 18.9.96 

Little Cormorant 27.6.97 12.7.97 23.9.97 
1997 

Night Heron 21.6.97 04.7.97 20.9.97 

Little Cormorant 25.6.98 10.7.98 27.9.98 
1998 

Night Heron 22.6.98 08.7.98 21.9.98 

Little Cormorant 26.6.98 13.7.99 19.9.99 
1999 

Night Heron 21.6.99 06.7.99 16.9.99 

Little Cormorant ?a~ nn -t'\"?nn 25.9.00 -.v.v.vv 1£.f.VV 

2000 
Night Heron 25.6.00 10.7.00 20.9.00 

Little Cormorant 25.6.01 11.7.00 24.9.01 
2001 

Night Heron 18.6.01 02.7.06 18.9.01 

Little Cormorant 17.6.02 04.7.02 20.9.02 
2002 

Night Heron 14.6.02 08.6.02 14.9.02 

Little Cormorant 19.6.03 30.6.03 71.9.03 
2003 

Night Heron 12.6.02 25.6.03 12.9.03 

Little Cormorant 21.6.04 02.7.04 20.9.04 
2004 

Night Heron 15.6.04 29.6.04 16.9.04 

Little Cormorant 24.6.05 07.7.04 24.9.05 
2005 --

Night Heron 18.6.05 03.7.06 15.9.05 

Little Cormorant 22.6.06 03.7.06 22.9.06 
2006 

Night Heron 17.6.06 30.6.06 17.9.06 



Table 9.2 : Diametric of eggs of Little Cormorants and Night Herons 

Name of 
Study Bird 

Length Breadth Average Average 

Species (mm) (mm) volume Wt. Average Egg 

Maxima Minima Jcm3
) (gm) elongation shape 

X+ 
N Range 

X+ 
index index 

In this S.D. S.D 
Range X+S.D 

X+S.D 
(AEI) (ESI) 

study 44.3 
41.5 --

28.5 26.3 
Little + 52 + -- 48.5 X 28.6 41.5 X 28.9 

- 48.5 - 43.3 X 32.0 
17.82+1.22 18.14+1.42 

Cormorant 0.17 0.13 34.0 
46.7 X 26.3 

1.55 64.33 

In 
Baker's 48.1- 26.3- 48.1 X 28.4 
Study 

44.8 100 29 
41.1 x28.7 

(1929) 
41 1 31 45.1 X 31.0 44.8 X 26.3 

--- --- 1.54 64.73 
I 

In this 
49.2 

43.2- 35 

study 
+ 104 + 

32.4- 57.0 X 35.2 43.2 X 33.4 
- 57.0 - 38 50.0 X 38.0 

30.46 2: 2.61 31.03 2: 3.08 1.40 
4.9 1.7 

46.0 X 32.4 
71 13 

In 
Baker's Night 49.9 50 

46.1-
35.1 

32.2-- 54.1 X 35.8 46.1 X 35.9 

Study Heron 54.1 37.3 51.3 X 37.3 47.2 X 32.2 
-··- --- 1.42 70.34 

In 
Gross's 

51.4 
Study 

100 AA·-- 36.7 --- --- --- --- --- --- ---

(1923) 



Table 9.3 : Clutch size of Little Cormorant at different phases of breeding season. 

Phases of breeding season 

First Phase Second Phase Third Phase 
Clutch 

Year size 
Total No. Total No. Total No. Total No. Total No. Total No. 
of eggs of clutches of eggs of clutches of eggs of clutches 

and and and 
Percentage Percentage Percentage 

1996 0 8 4 
1997 6 6 0 5 12 12 

2 1998 6 2 8 

Total 12 (6.25) 10 (6.57) 24 (24) 

1996 36 48 3 
1997 24 28 27 35 18 14 

3 1998 24 30 21 

Total 84 (29.16) 105 (46.05) 42 (28) 

1996 64 44 36 
1997 24 35 20 22 24 21 

4 1998 52 24 24 

Total 140 (36.45) 88 (28.94) 84 (42) 

1996 50 35 10 
1997 25 21 5 9 0 3 

5 1998 30 5 5 

Total 105 (21.87) 45 (11.84) 15 (6) 

1996 18 24 0 
1997 12 6 0 5 0 0 

6 1998 06 6 0 

Total 36 (6.25) 30 (6.57) 0 (0) 

Grand Total 377 96 238 76 165 50 

The figure in the parentheses indicate percentage of clutches. 



Table 9.4 : Clutch size of Night Heron at different phases of breeding season. 

Phases of breeding season 

First Phase Second Phase Third Phase 
Clutch 

Year size 
Total No. Total No. Total No. Total No. Total No. Total No. 
of eggs of clutches of eggs of clutches of eggs of clutches 

and and and 
Percentage Percentage Percentage 

1999 04 12 12 
2000 10 10 10 15 14 18 

2 2001 06 08 10 

Total 20 (7.93) 30 (13.27) 36 (29.03) 

1999 54 63 36 
2000 81 69 87 75 48 36 

3 2001 72 75 24 

Total 207 (54. 76) 225 (66.37) 108 (58.06) 

1999 44 28 08 
2000 64 40 32 20 16 7 

4 2001 52 20 04 

Total 160 (31.74) 80 (17.69) 28 (11.29) 

1999 15 0 0 
2000 10 7 10 3 5 1 

5 2001 10 5 0 

Total 35 (5.55) 15 (2.65) 5 (1.61) 

Grand Total 442 126 350 113 177 62 

The figure in the parentheses indicate percentage of clutches. 



Table 9.5: 

Name of bird 
species 

Little Cormorant 

Night Heron 

Time requirements in incubation of different clutch sizes 
in Little Cormorant and in Night Heron 

Clutch Size N 
Total length of 

incubation (days) 

2 12 23.64 

3 26 28.56 

4 32 30.82 

5 14 31.22 

2 16 25.54 

3 48 29.66 

4 34 31.24 

5 12 33.44 

Incubation 
periods (days) 

22.32 

24.46 

26.58 

---f 
29.14 

24.42 

26.76 

28.84 

30.53 



Plate 9.1 

Plate 9.2 

A clutch of four fresh eggs of Little Cormorant 
in a well constructed nest. 

A clutch of four eggs of Little Cormorant 
after incubation in a well constructed nest. 



Plate 9.3 A clutch of three fresh eggs of Night Heron on nest. 

Plate 9.4 Change of colour and shell surface speck pattern in Night Heron eggs. 



• 

J 

Plate 9.5 An incubating Little Cormorant parent 

Plate 9.6 An incubating Night Heron parent 


